
New Particles and Forces            
BNL Summary 

Yuri Gershtein 
Markus Luty 

Meenakshi Narain 
Liantao Wang 

Daniel Whiteson 



Thanks to all participants 
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Especially for people who came across the oceans 
on the short notice, gave excellent talks, and made 
this meeting intellectually stimulating 



Guiding Principles 
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Guiding Principles 
!    Whatever Frontier you’re in, you’re exploring the unexplored 
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Guiding Principles 

!   Naturalness 
!   Higgs as a portal into exotics 
!   Dark Matter 
!   Flavor 
  
!   make connections between different 

experimental approaches and frontiers 
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Naturalness 
!  Has been our guiding light (prejudice?) for 

the last couple of decades 
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Naturalness 
!  Has been our guiding light (prejudice?) for 

the last couple of decades 

!  While 8 TeV searches killed a lot of natural 
SUSY models, for each one killed there are 
at least two other natural models, as 
improbable as the one we killed, just 
harder to find 
!  Squeezed, RPV, complex cascades, etc, etc 
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Natural SUSY at the LHC: 
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Naturalness 
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Baer 

Challenge to HL-
LHC: can one 
design a more 
sensitive analysis? 



Benchmark Models 
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@ the Wiki: 
snowmass2013.org 

After considerable 
debate, there is a 
model set that 
highlights strengths 
of all facilities 
 
Now we need to 
make sure that there 
at least a few 
complete models 
that are considered 
for all facilities and 
across frontiers 



RPV 
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Evans 



UED 
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Kong, Wang 



Simplified models 
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Howe 
Berggren 



Higgs as A Portal to Exotica 
 
!   It takes only a tiny 

coupling to produce a 
perceptible effect in 
Higgs branching 
fractions  

!   Measuring couplings 
to 1% is equivalent 
to being able to 
make discovery if the 
deviation from the 
SM is 5%  
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Dawson 



Rare Higgs decays 
!   If make fairly 

reasonable 
assumptions 
!   Get ~all h+V(leptonic) 
!   Get ~10% of VBF 

!   Have  6500 higgses 
without any trigger 
bias @LHC8 

!   Some decay modes  
have very small 
backgrounds – light 
resonances, long-lived 
particles, MET, etc 
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Essig 



Dark Matter 
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Pierce 



Dark Matter 
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!   Can precisely measure mass and spin at ILC 

List 



Dark Matter 
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!   Can precisely measure mass and spin at ILC 

Christensen 



Tool for HL-LHC? 
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Demers 



No neat tables 

!  Two challenges: we are looking for too many 
things, and we’re asked to come up with a 20 year 
vision when our understanding will likely undergo 
fundamental change in just 2-3 years as the 14 TeV 
LHC are in 

!  Have to make hypotheses about what is found and 
not found at the LHC 
!  Basically have to tell ourselves stories about different 

possibilities 
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Story boards 

4/5/13 Yuri Gershtein 21 

Luty 

Blackboards from 
brainstorming session at 
the Irvine meeting 



Story board examples 
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Luty 



Story board examples 
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Luty 

The benchmark model studies will infuse 

these stories with quantitative substance 



tth → 8 jets @ 1 TeV!

23 

Common tools 
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Padhi 
Graf 

LHC detector 

ILC 



Common Tools 
!   Generation of compressed spectrum signals 
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Howe 



Summary 
!   We have established the benchmarks 

!   Need your help to study them, especially 
!  Carry the complete models across facilities 
!  Study simplified models to probe difficult regions (i.e. squeezed) 

!   Make the “stories” convincing for ourselves 

!   The time is very short – we’re supposed to have draft of 
“conclusions” by June 15 

!   This is a community exercise! We need you – and your 
friends and colleagues 
!   Help us define the stories 
!   Make studies that make them credible 

! snowmass-bsm@slac.stanford.edu 
!   http://snowmas2013.org 
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